The original description of the order Chromatiales contains three families, Chromatiaceae, Ectothiorhodospiraceae and Halothiobacillaceae (Imhoff, 2005) , and four families, Granulosicoccaceae (Lee et al., 2007) , Thioalkalispiraceae (Mori et al., 2011) , Wenzhouxiangellaceae (Wang et al., 2015) , and Woeseiaceae (Du et al., 2016) have subsequently been added in the order. In the present study, a novel chemolithoautotrophic sulfur-oxidizing bacterium, strain aks1 T , was isolated and characterized as a representative of the type species of a new genus is in this order.
Strain aks1
T was isolated from sediment of a brackish lake (Lake Akkeshi) in Japan. Throughout this study, a bicarbonate-buffered defined medium was used as basal medium. To prepare the medium, the following constituents (l À1 ) were dissolved in distilled water and then autoclaved: 20 g NaCl, 3 g MgCl 2 Á 6H 2 O, 0.3 g MgSO 4 Á 7H 2 O, 0.1 g CaCl 2 Á 2H 2 O, 0.1 g NH 4 Cl, 0.1 g KH 2 PO 4 and 0.1 g KCl. After cooling to room temperature, 1 ml trace element solution, 1 ml selenite-tungstate solution, 30 ml NaHCO 3 solution and 1 ml vitamin mixture solution (DSM 141) were aseptically added to the main body of medium. The solutions of trace element, selenite-tungstate and NaHCO 3 were prepared as described previously (Widdel & Bak, 1992) . Before dispensing into culture containers, the pH of the medium was adjusted to 7.0-7.2. The enrichment culture was established with the basal medium supplemented with elemental sulfur (ca. 0.5 g l À1 ). After 11 transfers to fresh medium of the same composition (1-2 %), the sole electron donor was changed to 20 mM Na 2 S 2 O 3 . Finally, the strain was isolated in pure culture by repeated serial dilution in the medium supplemented with Na 2 S 2 O 3 . Purity of the isolate was checked by microscopy and sequencing of the 16S rRNA gene fragments amplified by using some PCR primer pairs as described previously (Higashioka et al., 2012) .
For the characterization of the strain, the basal medium supplemented with 20 mM Na 2 S 2 O 3 was used unless otherwise specified. Culturing experiments were performed in bottles closed with rubber stoppers, and the bottles were incubated without shaking at 30 C unless otherwise specified.
The Gram-stain test was conducted with a kit (Fluka), and oxidase activity was investigated by using an oxidase test reagent (bioM erieux). Catalase activity was assessed by pouring 3 % H 2 O 2 solution onto a pellet of cells. The genomic G+C content of the DNA was determined with HPLC methods (Katayama-Fujimura et al., 1984) , using a kit (Yamasa Shoyu). The fatty acid profile of the strain was
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain is LC131141.
One supplementary figure is available with the online Supplementary Material.
analyzed at Techno Suruga (Shizuoka, Japan), by using the Sherlock Microbial Identification System version 6.0 (MIDI) with database TSBA6.
The effects of temperature on growth of strain aks1
T were examined by culturing at various temperatures (0, 5, 8, 10, 13, 15, 18, 22, 25, 28, 30, 32, 34, 36 and 37 C) . To examine effects of salt concentration, strain aks1
T was cultured in modified media with varying concentrations of NaCl (0.0, 0.5, 1.0, 2.0, 3.0, 4.0, 4.5 and 5.0 %, w/v) and lowered concentration of MgCl 2 Á 6H 2 O (0.2 g l
À1
). The effect of pH on growth of strain aks1
T was tested with a previously described method (Kojima et al., 2015) , with a modification for the NaCl-requiring strain. The test was performed with media containing 2.0 % (w/v) NaCl, and the tested pH and buffering reagents were as follows: pH 5.9, 6.3, 6.4, 6.5, 6.8 and 7.2 with MES; pH 6.9, 7.0, 7.2, 7.3, 7.4 and 7.6 with PIPES; pH 7.7, 7.8, 7.9 and 8.2 with MOPS; pH 8. 2, 8.4, 8.6 , and 8.7 with Tricine; pH 8.9, 9.4, 9.6, and 10.0 with CHES.
Utilization of electron donors was tested in the basal medium supplemented with one of the substances listed later. The utilization of electron acceptors was tested with Na 2 S 2 O 3 (10 mM) as an electron donor, in the same medium under anoxic conditions (headspace of the bottles was filled with 4 : 1 mixture of N 2 /CO 2 ). Heterotrophic growth in complex liquid media was tested under oxic conditions, for Marine Broth 2216 (MB; Difco) and the following media all supplemented with 2 % NaCl: R2A (Daigo), diluted (1/10) R2A, NB (Difco) and TSB (Oxoid).
For phylogenetic analysis, the 16S rRNA gene was amplified by PCR using the primer pair 27F and 1492R (Lane, 1991) and then sequenced with a BigDye Terminator v3.1 Cycle Sequencing kit (Applied Biosystems). Phylogenetic analysis was conducted on the resulting sequence using the program MEGA version 5.22 (Tamura et al., 2011) .
Cells of strain aks1
T were motile curved rods, 0.9-6.0 µm long and 0.3-0.5 µm wide (Fig. 1) . Strain aks1
T was Gramstain-negative, catalase-negative and oxidase-positive. The G+C content of the genomic DNA assessed by the HPLCbased method was 53 mol%. In the cellular fatty acid profile, major components were summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c; 57.3 %) and C 16 : 0 (32.2 %). The other fatty acids detected were summed feature 9 (iso-C 17 : 1 !7c and/or C 16 :0 10-methyl; 5.2 %), summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c; 1.7 %), C 10 : 0 3-OH (1.3 %), C 18 : 0 (0.8 %), C 14 : 0 (0.6 %), C 12 : 0 3-OH (0.4 %), C 17 : 0 (0.3 %) and C 10 : 0 (0.2 %).
Growth of strain aks1
T was observed over a temperature range between 5 C and 34 C, with optimal growth at 30-32 C; at a pH range of 6.4-8.7, with optimal growth at pH 6.8-8.3; and in medium with 1-4 % NaCl with an optimum of 3 %.
The isolate grew chemolithotrophically on thiosulfate (20 mM), sulfide (2 mM) and elemental sulfur (0.5 g l
À1
). Hydrogen gas (air/H 2 ; 4 : 1, v/v; 125 kPa total pressure), tetrathionate (20 mM) and sulfite (5 mM) did not support autotrophic growth of the strain. The following organic substrates did not support growth of strain aks1 T : pyruvate (5 mM), lactate (5 mM), acetate (5 mM), methanol (5 mM), succinate (2.5 mM), fumarate (2.5 mM), butyrate (2.5 mM), isobutyrate (2.5 mM), ethanol (2.5 mM), formate (5 mM), lactose (2.5 mM), glucose (2.5 mM) and xylose (2.5 mM). The strain exhibited no growth on MB or other complex media tested. Nitrate (20 mM) supported anaerobic growth of the strain as sole electron acceptor for thiosulfate oxidation.
Among characterized strains of species with validly published names, Thioprofundum hispidum gsp61 T showed the highest 16S rRNA gene sequence similarity to strain aks1 T (93 %), followed by the type strains of species of the genus Granulosicoccus (92 %) and some other bacteria in the order Chromatiales. By reconstructing phylogenetic trees, it was revealed that strain aks1
T forms a monophyletic cluster with species of the genus Granulosicoccus (Figs. 2, S1 , available in the online Supplementary Material). The methods of neighbour-joining and minimum-evolution generated trees of identical topology (Fig. 2) , but a different tree was obtained with the maximum-likelihood method (Fig. S1) . In all trees, strain aks1
T represents a sister group of the genus Granulosicoccus, and they form a cluster with the genera Thioalkalispira and Thiohalophilus. The genus Granulosicoccus is the sole genus in the family Granulosicoccaceae, whereas Thioalkalispira and Thiohalophilus belong to the family Thioalkalispiraceae. The other genus of the family Thioalkalispiraceae, the genus Thioprofundum, was positioned apart from these genera (Figs 2, S1 ). This phylogenetic isolation of Thioprofundum from the other genera was also shown in previously reconstructed phylogenetic trees (Mori & Suzuki, 2014; Mori et al., 2015) , suggesting that the family Thioalkalispiraceae is not monophyletic. As pointed out previously, it is difficult to clarify phylogenetic relationships among the families in the order Chromatiales (Mori et al., 2015) , and reclassification of some taxa may be required in the future. However, it seems reasonable to place strain aks1 T in the family Granulosicoccaceae at this point. Differential properties of strain aks1 T and related genera are summarized in Table 1 . In contrast to heterotrophic species of the genus Granulosicoccus, growth of strain aks1
T was not observed in complex media including MB, or synthetic medium supplemented with organic substrates. Differences between strain aks1
T and species of the genus Granulosicoccus are apparent in cell morphology, oxygen requirement and catalase activity (Table 1) . On the basis of the distinct phenotypic properties and isolated phylogenetic position, strain aks1
T is proposed to represent a novel species of a new genus in the family Granulosicoccaceae, with the name Sulfuriflexus mobilis gen. nov., sp. nov.
Description of Sulfuriflexus gen. nov. ) was isolated from sediment of a brackish lake in Japan (Lake Akkeshi). The G+C content of genomic DNA of the type strain is 53 mol%. T and related genera Genera: 1, Granulosicoccus (data compiled from descriptions of type strains of four species of this genus, taken from Baek et al., 2014; Park et al., 2014; Kurilenko et al., 2010; Lee et al., 2007) ; 2, Thioalkalispira (Sorokin et al., 2002) ; 3, Thiohalophilus (Sorokin et al., 2007) . ND, No data available. 
